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(54) SURFACE LIGHT EMITTING BODY AND UQIUD CRYSTAL DISPLAY DEVICE USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve luminescence 
distribution of emission light by increasing luminescence 
of light to be emitted in a predetermined direction as a 
surface light emitting body employing an EL element and 
widening an emission angle range in which the emission 
light of sufficient luminescence can be obtained. 
SOLUTION: An emission face of an EL element 10 is 
provided with a luminescence distribution control 
member 20 consisting of a plurality of transparent parts 
21 arrayed along a plane direction and a scattering 
reflection membrane 22 sandwiched between these 
transparent parts 21, the light incident toward a diagonal 
direction, of the light emitting the EL element and 
incident to the transparent parts 21 of the luminescence 
distribution control member 20 is advanced straight and 
emitted, and the light emitted toward the diagonal 
direction is scattered by the scattering reflection 
membrane 22 and is emitted. 
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CLAIMS 



[Claim(s)] 

[Claim l] The field emitter characterized 
by preparing luminance distribution 
control-section material with the 
property which the light which the light 
which carried out incidence toward the 
predetermined direction among the 
incident light from the rear face which 
counters the outgoing radiation side went 
straight on, carried out [ light ] outgoing 
radiation to the front face, and carried 
out incidence toward other directions is 
scattered on the outgoing radiation side 
of an electroluminescent element, and 
carries out outgoing radiation to said 
front face. 

[Claim 2] Said luminance distribution 
control- section material is a field emitter 
according to claim 1 characterized by 
being on the field where it consists of 
scatter reflection film inserted between 
the side faces of two or more area 
pellucida located in a line along the 
direction of a field, and these area 
pellucida, and said scatter reflection film 
met in said predetermined direction. 
[Claim 3] The rear face of said luminance 
distribution control- section material is a 
field emitter according to claim 2 
characterized by having stuck to the 
outgoing radiation side of said 
electroluminescent element. 
[Claim 4] The refractive index of the area 
pellucida of said luminance distribution 



control-section material is a field emitter 
according to claim 3 characterized by 
being almost the same as the refractive 
index by the side of the outgoing 
radiation of said electroluminescent 
element, or being a value near it. 
[Claim 5] Said electroluminescent 
element is a field emitter according to 
claim 1 characterized by being an organic 
electroluminescent element. 
[Claim 6] The liquid crystal display 
characterized by consisting of a liquid 
crystal display component and a field 
emitter according to claim 1 arranged 
back [ the ]. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention 
relates to the liquid crystal display which 
uses the field emitter and it which used 
the electroluminescent element 
(henceforth an EL element). 
[0002] 

[Description of the Prior Art] The EL 
element used as a field illuminant is used 
for the back light of the liquid crystal 
display component in a liquid crystal 
display etc. Drawing 7 is the sectional 
view which omitted hatching of the 
conventional EL element, and shows 
what is called an organic EL device here. 
This organic EL device makes the 
electroluminescence layer 4 which 
consists of an organic material intervene 
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between the transparent outgoing 
radiation lateral electrode 2 formed in 
one field of the transparence substrate 1 
which consists of glass, and this outgoing 
radiation lateral electrode 2 and the 
background electrode 3 which counters, 
and said outgoing radiation lateral 
electrode 2 is used as an anode, and let 
the background electrode 3 be a cathode. 
[0003] In addition, said outgoing 
radiation lateral electrode 2 consists of 
ITO (indium stannic-acid ghost), or an 
indium and a zincic acid ghost, and has 
high permeability to the light wavelength 
region. Said background electrode 3 is 
formed from a viewpoint of the electron 
injection to the electroluminescence layer 
4 with Mg system alloys (a Mg-In alloy or 
Mg-Ag alloy) with a small work function. 
[0004] Moreover, although said 
electroluminescence layer 4 was shown as 
one layer by a diagram, generally this 
electroluminescence layer 4 is made into 
the two-layer structure which carried out 
the laminating of the electron hole 
transportation layer to the anode side of 
an electronic transportability luminous 
layer, or 3 layer structures which carried 
out the laminating of the electron hole 
transportation layer to the anode side on 
both sides of the luminous layer, and 
carried out the laminating of the 
electronic transportation layer to the 
cathode side. 

[0005] If this organic EL device impresses 
an electrical potential difference (direct 



current voltage) between that outgoing 
radiation lateral electrode 2 and 
background electrode 3, a luminescence 
drive is carried out and an electrical 
potential difference is impressed between 
these two electrodes 2 and 3, an electron 
is injected into the electroluminescence 
layer 4 for an electron hole from the 
background electrode (cathode) 3 from 
the outgoing radiation lateral electrode 
(anode) 2, a singlet exciton will occur by 
the recombination of that electron hole 
and electron that were poured in, and it 
will emit light. 

[0006] And incidence of the light by this 
singlet exciton is carried out to the 
outgoing radiation lateral electrode 2 
from the electroluminescence layer 4, and 
it penetrates the transparence substrate 
1 further and it carries out outgoing 
radiation to that front face. In addition, 
although there is also light which goes to 
the rear-face side of the 
electroluminescence layer 4 among the 
light which said singlet exciton emits, the 
light is reflected with the background 
electrode 3. 

[0007] Although the light from this point 
will be emitted toward various directions 
as an arrow shows to drawing 7 if the 
outgoing radiation path of the light from 
one point of the electroluminescence layer 
4 in the above-mentioned EL element is 
seen Among those, the light which goes in 
the direction (direction in alignment with 
the perpendicular to an outgoing 
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radiation side) perpendicular to an 
outgoing radiation side (front face of a 
substrate l) penetrates the interface of 
each class of an EL element, and the 
interface of said outgoing radiation side 
and open air, without producing 
refraction and reflection, and they carry 
out outgoing radiation perpendicularly. 
[0008] On the other hand, in order to 
carry out incidence of the synchrotron 
orbital radiation which goes in the 
direction of slant to the interface of said 
each class aslant, the light is refracted or 
reflected by said interface. The refractive 
index of the air this [ whose ] the 
refractive indexes of about 2.00 and the 
transparence substrate (glass) 1 are 
1.45-1.80 in the case where the refractive 
index by the side of the outgoing 
radiation of the electroluminescence 
layer 4, for example, the refractive index 
of the electron hole transportation layer 
in the electroluminescence layer of 3 
layer structures, is [ the refractive index 
of 1.40- 1.80, and the outgoing radiation 
lateral electrode 2 ] ITO, and is the open 
air is about 1.0008, and is because the 
refractive indexes of an adjacent layer 
differ mutually. 

[0009] For this reason, total reflection of 
the light which the light which carried 
out incidence of the synchrotron orbital 
radiation which goes in said direction of 
slant to the interface A of the 
electroluminescence layer 4 and the 
outgoing radiation lateral electrode 2 



first, and carried out incidence by the 
incident angle smaller than a total 
reflection critical angle to said interface A 
among that light was refracted by this 
interface A, carried out incidence to the 
outgoing radiation lateral electrode 2, 
and carried out incidence by the larger 
incident angle than a total reflection 
critical angle is carried out by said 
interface A. 

[00 10] In addition, the light which carried 
out total reflection by said interface A 
repeats reflection with the background 
electrode 3, and reflection by said 
interface A and the end face of the 
longitudinal direction of the 
electroluminescence layer 4, and the light 
which it refracts and progresses to zigzag, 
is that process, and carried out incidence 
of the inside of the electroluminescence 
layer 4 to said interface A by the incident 
angle smaller than a total reflection 
critical angle penetrates this interface A, 
and carries out incidence of it to the 
outgoing radiation lateral electrode 2. 
[0011] Moreover, total reflection of the 
light which the light which the light 
which carried out incidence to the 
outgoing radiation lateral electrode 2 
penetrated this outgoing radiation lateral 
electrode 2, carried out incidence to the 
interface B with the transparence 
substrate 1, and carried out incidence by 
the incident angle smaller than a total 
reflection critical angle to said interface B 
among that light was refracted by this 
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interface B, carried out incidence to the 
transparence substrate 1, and carried out 
incidence by the larger incident angle 
than a total reflection critical angle is 
carried out by Interface B. 
[0012] A part of light of the light which 
carried out total reflection by this 
interface B repeats the total reflection in 
the interface A with the 
electroluminescence layer 4, and 
reflection by said interface B and the end 
face of the longitudinal direction of the 
outgoing radiation lateral electrode 2, 
and the light which refracted and 
progressed to zigzag and carried out 
incidence of the inside of the outgoing 
radiation lateral electrode 2 to said 
interface B by the incident angle smaller 
than a total reflection critical angle 
among that light penetrates this 
interface B, and carries out incidence of 
them to the transparence substrate 1. 
[0013] Moreover, although other light 
which carried out total reflection by said 
interface B penetrates the interface A 
with said electroluminescence layer 4 and 
returns to the electroluminescence layer 
4 The light refracts and progresses the 
inside of the electroluminescence layer 4 
to zigzag by the above-mentioned 
interface A like the light which carried 
out total reflection, and is the process. 
The light which the light which carried 
out incidence to said interface A by the 
incident angle smaller than a total 
reflection critical angle penetrated this 



interface A, carried out incidence to the 
outgoing radiation lateral electrode 2, 
and carried out incidence to the interface 
B with the outgoing radiation lateral 
electrode 2 of them by the incident angle 
smaller than a total reflection critical 
angle penetrates this interface B, and 
carries out incidence to the transparence 
substrate 1. 

[0014] Furthermore, total reflection of 
the light in which the light which the 
light which carried out incidence to the 
transparence substrate 1 from the 
outgoing radiation lateral electrode 2 
penetrated this transparence substrate 1, 
carried out incidence to the interface C of 
that front face and open air (air), and 
carried out incidence by the incident 
angle smaller than a total reflection 
critical angle to said interface C among 
that light refracted for which and carried 
out outgoing radiation by this interface C 
and which carried out incidence by the 
larger incident angle than a total 
reflection critical angle is carried out by 
said interface C. 

[0015] A part of light of the light which 
carried out total reflection by this 
interface C repeats the total reflection in 
the interface B with the outgoing 
radiation lateral electrode 2, and 
reflection by said interface A and the end 
face of the longitudinal direction of the 
transparence substrate 1, and the light 
which refracted and progressed to zigzag 
and carried out incidence of the inside of 



4/27 



JP10-189237A 



the transparence substrate 1 among that 
light by the incident angle smaller than a 
total reflection critical angle to said 
interface C penetrates this interface C, 
and they carries out outgoing radiation. 
[0016] Moreover, although other light 
which carried out total reflection by said 
interface C penetrates the interface B 
with said outgoing radiation lateral 
electrode 2, returns to the outgoing 
radiation lateral electrode 2, or 
penetrates the interface A with the 
electroluminescence layer 4 further and 
returns to the electroluminescence layer 
4 The light which refracted and 
progressed the inside of the outgoing 
radiation lateral electrode 2 or the 
electroluminescence layer 4 to zigzag, 
and carried out incidence to said 
interfaces A and B of them by the incident 
angle smaller than a total reflection 
critical angle carries out incidence of the 
light to the transparence substrate 1 
again as mentioned above. The light 
which carried out incidence by the 
incident angle smaller than a total 
reflection critical angle to the interface C 
with said open air among the light carries 
out outgoing radiation. 
[0017] That is, in the above-mentioned 
EL element, incidence is carried out by 
the incident angle smaller than a total 
reflection critical angle to the interface A 
of the electroluminescence layer 4 and 
the outgoing radiation lateral electrode 2, 
and the interface B of the outgoing 



radiation lateral electrode 2 and the 
transparence substrate 1, these 
interfaces A and B are penetrated, and 
the light which carried out incidence by 
the incident angle smaller than a total 
reflection critical angle to the interface C 
of the front face of said transparence 
substrate 1 and the open air which are an 
outgoing radiation side further turns into 
outgoing radiation light. 
[0018] In addition, although it progresses 
while such light is refracted in the 
electroluminescence layer 4, the outgoing 
radiation lateral electrode 2, and the 
transparence substrate 1 as mentioned 
above although total reflection of other 
light is carried out in either of the field 
sides A, B, and C, it is the process, and a 
part of light carries out outgoing 
radiation from the end face of said 
outgoing radiation lateral electrode 2, 
and the electroluminescence layer 4 and 
the transparence substrate 1, and turns 
into leakage light. 

[0019] Therefore, the light which finally 
carries out outgoing radiation to an 
outgoing radiation side As it is the light 
which carries out incidence by the 
incident angle smaller than a total 
reflection critical angle to the interface C 
of an outgoing radiation side and the 
open air and is shown in drawing 7 The 
include angle to the perpendicular 
direction (direction in alignment with the 
perpendicular to an outgoing radiation 
side) in the interface A with the outgoing 
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radiation lateral electrode 2 of the light 
which emitted light in the 
electroluminescence layer 4 The incident 
angle alpha If an include angle [ as 
opposed to said perpendicular direction 
from the incident angle gamma and an 
outgoing radiation side for an include 
angle / as opposed to said perpendicular 
direction in the interface C of the incident 
angle beta, the transparence substrate 1, 
and the open air for the include angle to 
said perpendicular direction in the 
interface of the outgoing radiation lateral 
electrode 2 and the transparence 
substrate 1 ] is used as the outgoing 
radiation angle delta Finally the light of 
the range smaller than 90 degrees is a 
light which carries out incidence by the 
following incident angles alpha, beta, and 
gamma to said interfaces A, B, and C of 
the light in which the light delta which 
carries out outgoing radiation from an 
outgoing radiation side, i.e., an outgoing 
radiation angle, emitted light in the 
electroluminescence layer 4. 
[0020] If the refractive index of the air 
which is [ refractive index / of the 
electroluminescence layer 4 ] 1.45 and the 
open air about the refractive index of 2.00 
and the transparence substrate 1 in the 
refractive index of 1.60 and the outgoing 
radiation lateral electrode 2 is set to 
1-0008 here The incident angles alpha, 
beta, and gamma to the field sides A, B, 
and C where the outgoing radiation angle 
delta becomes delta<=90 degrees are 



alpha<=38.7 degrees beta<=30.0 degrees 
gamma<=43.6 degrees, and a light 
smaller than 43.6 degrees turns into [ the 
incident angle gamma over an outgoing 
radiation side ] outgoing radiation light 
among the light which carries out 
incidence to an outgoing radiation side 
(the interface C of the front face of the 
transparence substrate 1, and the open 
air). 
[0021] 

[Problem(s) to be Solved by the 
Invention] However, although the 
brightness of the light (light of delta= 0 
degree of outgoing radiation angles) 
which carries out outgoing radiation of 
the above-mentioned conventional EL 
element in the direction of a transverse 
plane, i.e., the direction perpendicular to 
an outgoing radiation side, is high, since 
the brightness falls rapidly in connection 
with the outgoing radiation angle delta 
becoming large, The outgoing radiation 
angle range where the luminance 
distribution of outgoing radiation light is 
strong directive distribution, therefore 
the outgoing radiation light of high 
brightness is obtained has the problem of 
being narrow. 

[0022] And although the EL element is 
used for the back light of the liquid 
crystal display component in a liquid 
crystal display etc. The liquid crystal 
display with which the above-mentioned 
conventional EL element uses this EL 
element as said back light since the 
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luminance distribution of that outgoing 
radiation light is strong directive 
distribution If the display is observed 
from across to a direction perpendicular 
to an outgoing radiation side, since a 
screen will become quite dark, the 
include-angle range which can observe a 
display with sufficient brightness has the 
problem of being narrow. 
[0023] Then, now, although it considers 
diffusing the outgoing radiation light of 
an EL element with a diffusion plate, and 
making luminance distribution of 
outgoing radiation light into homogeneity 
mostly from the former, since the 
outgoing radiation light of the outgoing 
radiation angle range of high brightness 
of an EL element is also diffused and the 
brightness falls, the brightness of the 
light which carries out outgoing radiation 
in the predetermined direction (for 
example, the direction of a transverse 
plane) cannot be made high. 
[0024] This invention is united and aims 
at offering the liquid crystal display using 
that field emitter while it offers what can 
make high the brightness of the light 
which carries out outgoing radiation in 
the predetermined direction as a field 
emitter which used the EL element, can 
make large the outgoing radiation angle 
range where the outgoing radiation light 
of sufficient brightness is moreover 
obtained, and can improve the luminance 
distribution of outgoing radiation light. 
[0025] 



[Means for Solving the Problem] The field 
emitter of this invention is characterized 
by preparing luminance distribution 
control- section material with the 
property which the light which the light 
which carried out incidence toward the 
predetermined direction among the 
incident light from the rear face which 
counters that outgoing radiation side 
went straight on, carried out [ light ] 
outgoing radiation to the front face, and 
carried out incidence toward other 
directions is scattered on the outgoing 
radiation side of an EL element, and 
carries out outgoing radiation to said 
front face. 

[0026] Namely, the field emitter of this 
invention is made to carry out outgoing 
radiation of the light which emits light in 
an EL element and carries out outgoing 
radiation to that front face through said 
luminance distribution control- section 
material, and according to this field 
emitter In order to scatter about the light 
which the light which carried out 
incidence toward the predetermined 
direction among the light which carried 
out outgoing radiation of said EL element, 
and carried out incidence to luminance 
distribution control-section material from 
the rear face went straight on, carried out 
outgoing radiation to the front face, and 
carried out incidence toward other 
directions and to carry out outgoing 
radiation to said front face, The 
brightness of the outgoing radiation light 
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to said predetermined direction can be 
made high, the outgoing radiation angle 
range where the outgoing radiation light 
of sufficient brightness is moreover 
obtained can be made large, and the 
luminance distribution of outgoing 
radiation light can be improved. [0027] 
The liquid crystal display of this 
invention arranges said field emitter as 
that back light behind a liquid crystal 
display component. Moreover, this field 
emitter Since the outgoing radiation 
angle range where the outgoing radiation 
light of brightness with the brightness of 
the outgoing radiation light to a 
predetermined direction sufficient high 
moreover is obtained is wide, According 
to this liquid crystal display, the fall of 
the brightness of the screen when 
observing that display from across can be 
lessened, and the include-angle range 
which can observe a display with 
sufficient brightness can be made large. 
[0028] 

[Embodiment of the Invention] The inside 
of the incident light from the rear face 
where the field emitter of this invention 
counters the outgoing radiation side of an 
EL element as mentioned above in that 
outgoing radiation side, By preparing 
luminance distribution control - section 
material with the property which the 
light which the light which carried out 
incidence toward the predetermined 
direction went straight on, carried out 
[ light ] outgoing radiation to the front 



face, and carried out incidence toward 
other directions is scattered about, and 
carries out outgoing radiation to said 
front face The brightness of the outgoing 
radiation light to a predetermined 
direction is made high, the outgoing 
radiation angle range where the outgoing 
radiation light of sufficient brightness is 
moreover obtained is made large, and the 
luminance distribution of outgoing 
radiation light is improved. 
[0029] In the field emitter of this 
invention said luminance distribution 
control- section material It consists of 
scatter reflection film inserted between 
the side faces of two or more area 
pellucida located in a line along the 
direction of a field, and these area 
pellucida. If the thing on the field where 
said scatter reflection film met in said 
predetermined direction is desirable and 
considers luminance distribution 
control* section material as such a 
configuration The light which carried out 
incidence to said area pellucida toward 
the predetermined direction among the 
light which carries out incidence from the 
rear face can be made to be able to go 
straight on, and the light which carried 
out incidence toward other directions can 
be scattered about with said scatter 
reflection film. 

[0030] Moreover, as for said luminance 
distribution control-section material, it is 
desirable to stick the rear face to the 
outgoing radiation side of an EL element, 
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and to prepare it, the refractive index of 
said area pellucida is almost the same as 
the refractive index by the side of the 
outgoing radiation of said EL element, or 
it is still more desirable that it is a value 
near it. 

[0031] Thus, while the rear face of said 
brightness distribution control member 
has stuck to the outgoing radiation side of 
an EL element, the refractive index of 
said area pellucida is almost the same as 
the refractive index by the side of the 
outgoing radiation of an EL element, or if 
it is a value near it, since the light which 
carried out outgoing radiation will carry 
out incidence of the EL element to a 
brightness distribution control member 
efficiently, outgoing radiation of the light 
which emitted light in the EL element 
can be carried out at high effectiveness, 
and the outgoing radiation light of high 
brightness can be obtained. 
[0032] Moreover, although an organic EL 
device is sufficient as said EL element, 
and depression of partial brightness 
arises in the luminance distribution of 
the outgoing radiation light from an EL 
element corresponding to the generating 
part of said dark spot when a dark spot 
peculiar to an organic EL device occurs in 
that case Since the light which carries 
out outgoing radiation to the front face of 
said brightness distribution control 
member turns into light of luminance 
distribution which had depression of said 
brightness canceled by dispersion, even if 



a dark spot occurs in an EL element, it 
can carry out outgoing radiation of the 
light of good luminance distribution 
without depression of partial brightness. 
[0033] Especially this is effective in the 
liquid crystal display which uses said 
field illuminant as a back light, and since 
according to this liquid crystal display 
the light of luminance distribution which 
had depression of brightness canceled 
carries out incidence to a liquid crystal 
display component even if a dark spot 
occurs in the EL element of said field 
illuminant, it can display the image of 
high quality without the brightness fall of 
the pixel corresponding to the generating 
part of said dark spot. 
[0034] 

[Example] Drawing 1 is the sectional 
view which omitted hatching of the field 
illuminant by the 1st example of this 
invention. This field emitter forms the 
luminance distribution control-section 
material 20 which had the property 
which the fight which the fight which 
carried out incidence toward the 
predetermined direction among the 
incident light from the rear face which 
counters that outgoing radiation side 
went straight on, carried out [ light ] 
outgoing radiation to the front face, and 
carried out incidence toward other 
directions is scattered about, and carries 
out outgoing radiation to said front face 
in the outgoing radiation side of EL 
element 10. 
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[0035] First, if EL element 10 is 
explained, this EL element body 10 is the 
organic EL device which made the 
electroluminescence layer 14 which 
consists of an organic material intervene 
between the transparent outgoing 
radiation lateral electrode 12 formed in 
one field of the transparence substrate 11 
which consists of glass, and this outgoing 
radiation lateral electrode 12 and the 
background electrode 13 which counters, 
and that outgoing radiation lateral 
electrode 12 is used as an anode, and let 
the background electrode 13 be a cathode. 
[0036] In addition, said outgoing 
radiation lateral electrode 12 consists of 
ITO, or an indium and a zincic acid ghost, 
and said background electrode 13 is 
formed with Mg system alloys, such as a 
Mg-In alloy or a Mg-Ag alloy with a small 
work function. 

[0037] However, since said Mg system 
alloy has high reactivity, it has a 
possibility of the background electrode 13 
which consists of this Mg system alloy 
reacting with the moisture in air, and 
deteriorating, or reacting with oxygen 
and oxidizing. 

[0038] Therefore, in this example, as 
shown in drawing 1 , the perimeter of 
said EL element 10 was covered with the 
airtight high resin film 15 over the 
inferior surface of tongue of the 
transparence substrate 11 from that 
whole rear face, and the background 
electrode 13 which consists of said Mg 



system alloy is completely covered from 
air. 

[0039] Moreover, although drawing 1 
showed said electroluminescence layer 14 
as one layer, this electroluminescence 
layer 14 has 3 layer structures which 
carried out the laminating of the electron 
hole transportation layer to the anode 
side on both sides of the two-layer 
structure which carried out the 
laminating of the electron hole 
transportation layer to the anode side of 
an electronic transportability luminous 
layer, or a luminous layer, and carried out 
the laminating of the electronic 
transportation layer to the cathode side. 
[0040] When making the 

electroluminescence layer 14 into 3 layer 
structures, for example, in addition, a 
luminous layer DPVBi {a 4 and 4'-screw 
(2 and 2-diphenyl vinylene) biphenyl} and 
BCz VBi {a 4 and 4'-screw (2-carbazole 
vinylene) biphenyl} It forms by the 
polymeric materials which mixed DPVBi 
96% of the weight, and mixed BCz VBi at 
4% of the weight of a rate. An electron 
hole transportation layer It forms by 
alpha-NPD {N, N'-JI (alpha-naphthyl)-N, 
and N'-diphenyl -1 and 

r-biphenyl-4,4'-diamine}, and an 
electronic transportation layer is formed 
by Alq3 {tris(8-hydroxy quinoline) -ized 
aluminum}. 

[0041] The refractive indexes of the layer 
by the side of the outgoing radiation of 
said electroluminescence layer 14, i.e., 
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the refractive index of the electron hole 
transportation layer which consists of 
alpha-NPD, are 1.40*1.80, and, in the 
case of ITO, the refractive indexes of 
about 2.00 and the transparence 
substrate (glass) 1 of the refractive index 
of the outgoing radiation lateral electrode 
12 are 1.45-1.80. 

[0042] If this EL element 10 impresses an 
electrical potential difference (direct 
current voltage) between that outgoing 
radiation lateral electrode 12 and 
background electrode 13, a luminescence 
drive is carried out and an electrical 
potential difference is impressed between 
these two electrodes 12 and 13, an 
electron is injected into the 
electroluminescence layer 14 for an 
electron hole from the background 
electrode (cathode) 13 from the outgoing 
radiation lateral electrode (anode) 12, a 
singlet exciton will occur by the 
recombination of that electron hole and 
electron that were poured in, and it will 
emit light. 

[0043] And incidence of the light by this 
singlet exciton is carried out to the 
outgoing radiation lateral electrode 12 
from the electroluminescence layer 14, 
and it penetrates the transparence 
substrate 11 further and it carries out 
outgoing radiation to that front face. In 
addition, although there is also light 
which goes to the rear-face side of the 
electroluminescence layer 14 among the 
light which said singlet exciton emits, the 



light is reflected with the background 
electrode 13. 

[0044] In addition, the luminous layer 
which said electroluminescence layer 14 
turns into from Above DPVBi and BCz 
VBi, When it is 3 layer structures which 
carried out the laminating of the electron 
hole transportation layer which consists 
of alpha-NPD, and the electronic 
transportation layer which consists of 
Alq3, the light which emits light in this 
electroluminescence layer 14 Although all 
the wavelength of a light band is included, 
it is the light of a wavelength component 
with much [ a little ] quantity of light of 
the wavelength region of the blue of them, 
therefore the luminescent color turns into 
a color which wore blueness. 
[0045] Then, he is trying to bring the 
color of the light which carries out 
outgoing radiation of said EL element 10 
close to white in this example by 
distributing a red fluorescent material 
and a green fluorescent material 
optimum dose every, making said 
fluorescent material absorb a part of light 
which emitted light, and generating 
green fluorescence with red in the 
luminous layer of said 

electroluminescence layer 14, or the 
electron hole transportation layer by the 
side of outgoing radiation. 
[0046] Next, the above-mentioned 
lu minance distribution control- section 
material 20 is explained. Drawing 2 is the 
perspective view of said brightness 
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distribution control member 20. This 
luminance distribution control-section 
material 20 consists of a film which was 
inserted between two or more area 
pellucida 21 located in a line along that 
direction of a field, and the side face of 
these area pellucida 21 and which each 
both sides come out and consists of a 
certain scatter reflection film 22, and said 
scatter reflection film 22 is on the field 
which met in the predetermined direction. 
Hereafter, this luminance distribution 
control- section material 20 is called 
luminance distribution control film. 
[0047] In addition, the diffusibility film 
which consists of a sintered compact of 
metallic oxides, such as reflexibility 
microcrystal film, such as inorganic 
metals, such as aluminum or silver, and 
an organic metal containing a 
polyacethylene derivative, and titanium 
oxide, a zinc oxide, an aluminum oxide, a 
magnesium oxide, as said scatter 
reflection film 22 is used. 
[0048] This luminance distribution 
control film 20 is on the field where said 
scatter reflection film 22 met in the 
direction perpendicular to a film plane, 
and this luminance distribution control 
film 20 is making the shape of a louver 
mutually located in a fine in parallel at 
spacing at which the straight-line-like 
scatter reflection film 22 which met one of 
crosswise [ those / in every direction ] is 
equivalent to the width of face of said 
area pellucida 21. 



[0049] In addition, the luminance 
distribution control film 20 of the shape 
of this louver carries out the laminating 
of the transparent resin layer and said 
scatter reflection film 22 of the thickness 
equivalent to the width of face of said 
area pellucida 21 by turns, and can 
manufacture them by the approach of 
slicing that laminating Grock in the 
shape of a film along with a cutting plane 
perpendicular to the thickness direction 
(the direction of a laminating). 
[0050] Moreover, the refractive index of 
the area pellucida 21 of said luminance 
distribution control film 20 is almost the 
same as the refractive index by the side of 
the outgoing radiation of 9 

above-mentioned EL element 10 (this 
example refractive index of the 
transparence substrate 11), or it consists 
of transparence resin which is a value 
near it. 

[0051] In addition, although the 
refractive indexes by the side of the 
outgoing radiation of EL element 10, i.e., 
the refractive index of the transparence 
substrate 11 which consists of glass, are 
1.45-1.80, it is almost the same as it, or as 
transparence resin with the refractive 
index of a near value, there are PET 
(polyethylene terephthalate), PES 
(polyether ape phon), a PC 
(polycarbonate), etc., and the refractive 
indexes of these resin are 1.40*1.60. 
[0052] And said luminance distribution 
control film 20 makes the outgoing 
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radiation side of above-mentioned EL 
element 10 stick a film rear face to the 
outgoing radiation side (front face of the 
transparence substrate 11) of EL element 
10, and is prepared in it. In addition, in 
this example, it is almost the same as one 
of the refractive index of that area 
pellucida 21, and the refractive indexes of 
the transparence substrate 11 of EL 
element 10 in the brightness distribution 
control film 20, or EL element 10 is 
pasted with transparence adhesives (not 
shown) with the refractive index between 
both refractive indexes. 
[0053] The above-mentioned field emitter 
is made to carry out outgoing radiation of 
the light which emits light in the 
electroluminescence layer 14 of EL 
element 10, and carries out outgoing 
radiation to the front face of EL element 
10 through said luminance distribution 
control film 20. 

[0054] First, although the light from this 
point will emit it toward various 
directions as an arrow shows to drawing 
1 if the outgoing radiation path on the 
front face of an EL element of the light 
which emitted light in the 
electroluminescence layer 14 of EL 
element 10 is seen about the light from 
one point of said electroluminescence 
layer 14 Among those, the light which 
goes in the direction (direction in 
alignment with the perpendicular to an 
outgoing radiation side) perpendicular to 
the outgoing radiation side of EL element 



10 Interface A' of the electroluminescence 
layer 14 and the outgoing radiation 
lateral electrode 12 and interface B' of 
said outgoing radiation lateral electrode 
12 and transparence substrate 11 are 
penetrated without producing refraction 
and reflection, and carry out outgoing 
radiation at right angles to an EL 
element front face. 

[0055] On the other hand, although 
incidence of the synchrotron orbital 
radiation which goes in the direction of 
slant is aslant carried out to said field 
side A 1 and B', since the refractive 
indexes of the layer which the refractive 
index of said electroluminescence layer 
14 and outgoing radiation lateral 
electrode 12, and the transparence 
substrate 11 is the value which was 
mentioned above, and adjoins each other 
differ mutually, the synchrotron orbital 
radiation which goes in said direction of 
slant is refracted or reflected by said field 
side A' and B\ 

[0056] That is, total reflection of the light 
which the light which carried out 
incidence of the synchrotron orbital 
radiation which goes in the direction of 
slant to interface A' of the 
electroluminescence layer 14 and the 
outgoing radiation lateral electrode 12 
first, and carried put incidence by the 
incident angle smaller than a total 
reflection critical angle to said interface 
A' among that light was refracted by this 
interface A\ carried out incidence into the 
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outgoing radiation lateral electrode 12, 
and carried out incidence by the larger 
incident angle than a total reflection 
critical angle is carried out by said 
interface A'. 

[0057] In addition, while being reflected 
with the background electrode 13, it 
reflects by the end face of said interface A* 
and the electroluminescence layer 14, 
and the light which it refracts and 
progresses to zigzag, is that process, and 
carried out incidence of the inside of the 
electroluminescence layer 14 to said 
interface A' by the incident angle smaller 
than a total reflection critical angle 
penetrates this interface A 1 , and carries 
out incidence of the light which carried 
out total reflection by said interface A 
into the outgoing radiation lateral 
electrode 2. 

[0058] Moreover, total reflection of the 
light which the light which the light 
which carried out incidence to the 
outgoing radiation lateral electrode 12 
penetrated the inside of this outgoing 
radiation lateral electrode 12, carried out 
incidence to interface B' with the 
transparence substrate 11, and carried 
out incidence by the incident angle 
smaller than a total reflection critical 
angle to said interface B' among that 
light was refracted by this interface B f , 
carried out incidence into the 
transparence substrate 11, and carried 
out incidence by the larger incident angle 
than a total reflection critical angle is 



carried out by interface B\ 
[0059] A part of light of the light which 
carried out total reflection by this 
interface B 1 repeats reflection by the end 
face of the longitudinal direction of the 
total reflection in interface A* with the 
electroluminescence layer 14, said 
interface B\ and the outgoing radiation 
lateral electrode 12, and the light which 
refracted and progressed to zigzag and 
carried out incidence of the inside of the 
outgoing radiation lateral electrode 12 to 
said interface B* by the incident angle 
smaller than a total reflection critical 
angle among that light penetrates this 
interface B\ and carries out incidence of 
them to the transparence substrate 11. 
[0060] Moreover, although other light 
which carried out total reflection by said 
interface B' penetrates interface A' with 
said electroluminescence layer 14 and 
returns to the electroluminescence layer 
14 The light refracts and progresses the 
inside of the electroluminescence layer 14 
to zigzag by above-mentioned interface A* 
like the light which carried out total 
reflection, and is the process. The light 
which the light which carried out 
incidence to said interface A* by the 
incident angle smaller than a total 
reflection critical angle penetrated this 
interface A', carried out incidence to the 
outgoing radiation lateral electrode 2, 
and carried out incidence to interface B* 
with the outgoing radiation lateral 
electrode 2 of them by the incident angle 
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smaller than a total reflection critical 
angle penetrates this interface B', and 
carries out incidence to the transparence 
substrate 11. 

[0061] And the light which carried out 
incidence to the transparence substrate 
11 from the outgoing radiation lateral 
electrode 12 penetrates this transparence 
substrate 11, it carries out outgoing 
radiation to that front face, and it carries 
out incidence to the area pellucida 21 of 
the above-mentioned luminance 
distribution control film 20 from that rear 
face. 

[0062] In this case, while making into the 
value near it whether to be almost the 
same as the refractive index by the side of 
the outgoing radiation of EL element 10 
(refractive index of the transparence 
substrate 11) in the refractive index of 
the area pellucida 21 of said luminance 
distribution control film 20 in this 
example This luminance distribution 
control film 20 [ whether it is almost the 
same as one of the refractive index of that 
area pellucida 21, and the refractive 
indexes of the transparence substrate 11 
of EL element 10, and ] Or since EL 
element 10 is pasted with the 
transparence adhesives with the 
refractive index between both refractive 
indexes which are not illustrated, No 
matter the incident angle may be what 
include angle, without the most carrying 
out total reflection, the light which 
carried out incidence to interface C of the 



front face of EL element 10 and the 
luminance distribution control film 20 
penetrates said interface C f , and it 
carries out incidence to the area pellucida 
21 of the luminance distribution control 
film 20. 

[0063] Next, if the outgoing radiation 
path of the light which carried out 
incidence to the area pellucida 2 1 of said 
luminance distribution control film 20 is 
explained The direction which met the 
scatter reflection film 22 among the light 
which carried out incidence to this area 
pellucida 21 from that rear face, That is, 
the light (light which carried out outgoing 
radiation perpendicularly from EL 
element 10) which carried out incidence 
toward the direction perpendicular to the 
film plane of the luminance distribution 
control film 20 goes straight on, and 
carries out outgoing radiation of said area 
pellucida 21 at right angles to the front 
face of the luminance distribution control 
film 20. 

[0064] On the other hand, the light which 
carried out incidence to said area 
pellucida 21 toward other directions, i.e., 
the light which carried out incidence 
aslant to the film plane of the luminance 
distribution control film 20, penetrates 
the area pellucida 21 aslant, it carries out 
incidence to the scatter reflection film 22 
of the side face, and they is scattered 
about in the dispersion reflector. 
[0065] In addition, the light which arrives 
at the front face of the area pellucida 21 
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as it is, without carrying out incidence to 
said scatter reflection film 22 is also in 
the light which penetrates said area 
pellucida 21 aslant, and outgoing 
radiation of the light is carried out to the 
front face of the luminance distribution 
control film 20, without being scattered 
about. In interface D' of the front face of 
the area pellucida 21, and the open air, 
this outgoing radiation light is refracted 
according to the refractive -index 
difference of the incident angle over this 
interface D f , and said area pellucida 21 
and open air (air), and carries out 
outgoing radiation in that direction. 
[0066] The light scattered about by said 
scatter reflection film 22 progresses the 
inside of the area pellucida 21 toward 
various directions, and the light which 
goes to the front face of the area pellucida 
21 of them carries out incidence to 
interface D' with said open air. 
[0067] In addition, the most carries out 
incidence of the light which carried out 
incidence to said area pellucida 21 in 
order that the light which most of the 
light carries out incidence to the scatter 
reflection film 22 of the opposite side 
although incidence of the light which goes 
in other directions is not directly carried 
out to said interface D ? , and is scattered 
about again, and goes to the front face of 
the area pellucida 21 of the scattered 
light might carry out incidence to said 
interface D' to said interface D\ 
[0068] And the light which carried out 



incidence to interface D' of the front face 
of said area pellucida 21 and the open air 
by the incident angle smaller than a total 
reflection critical angle to said interface 
D ? among the light which carried out 
incidence penetrates this interface D f , 
and it carries out outgoing radiation to 
the front face of the luminance 
distribution control film 20. In said 
interface D f , this outgoing radiation light 
is refracted according to the 
refractive-index difference of the incident 
angle over this interface D', and said area 
pellucida 21 and open air (air), and 
carries out outgoing radiation in that 
direction. 

[0069] Moreover, although total reflection 
of the light which carried out incidence to 
said interface D' by the larger incident 
angle than a total reflection critical angle 
is carried out by this interface D\ since 
incidence of it is carried out to the scatter 
reflection film 22 of that reflective 
direction and it is scattered about again, 
finally incidence of that light is carried 
out to said interface D' by the incident 
angle smaller than a total reflection 
critical angle, such light also penetrates 
this interface D' and it carries out 
outgoing radiation to the front face of the 
luminance distribution control film 20. 
[0070] Thus, the inside of the light which 
according to the above-mentioned field 
emitter carried out outgoing radiation of 
EL element 10, and carried out incidence 
to the luminance distribution control film 
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20 from the rear face, In order to scatter 
about the light which the light which 
carried out incidence toward the 
perpendicular direction went straight on, 
carried out outgoing radiation to the front 
face, and carried out incidence toward 
other directions and to carry out outgoing 
radiation to said front face, The 
brightness of the outgoing radiation light 
to said perpendicular direction can be 
made high, the outgoing radiation angle 
range where the outgoing radiation light 
of sufficient brightness is moreover 
obtained can be made large, and the 
luminance distribution of outgoing 
radiation light can be improved. 
[0071] In addition, the light which carries 
out incidence at right angles to interface 
D* of the front face of said luminance 
distribution control film 20 and the open 
air is also in the light scattered about in 
the luminance distribution control film 
20, and in order to carry out outgoing 
radiation of the light perpendicularly, 
without being refracted by said interface 
D\ the brightness of the outgoing 
radiation light to said perpendicular 
direction becomes still higher than the 
brightness of the rectilinear-propagation 
light which penetrates the luminance 
distribution control film 20 
perpendicularly, and carries out outgoing 
radiation to a front face. 
[0072] And the inside of the light which 
according to the above-mentioned field 
emitter carried out outgoing radiation of 



EL element 10, and carried out incidence 
to each area pellucida 21 of the 
luminance distribution control film 20, 
The light which progresses by the larger 
incident angle than a total reflection 
critical angle toward interface D' of the 
front face of said area pellucida 21 and 
the open air which are a final outgoing 
radiation side is scattered about, and a 
direction is changed. Since that light 
carries out incidence to said interface D* 
by the incident angle smaller than a total 
reflection critical angle and outgoing 
radiation of this interface D f is 
penetrated and carried out, outgoing 
radiation effectiveness of the light which 
carried out incidence to the brightness 
distribution control film 20 from EL 
element 10 can be made high. 
[0073] In furthermore, the process which 
progresses while the light which carried 
out total reflection in respect of [ A, B and 
C ] each field is refracted in the 
conventional EL element in the 
electroluminescence layer 4, the outgoing 
radiation lateral electrode 2, and the 
transparence substrate 1, as shown in 
drawing 7 Although the loss of the light 
in a process until it carries out outgoing 
radiation of the EL element is large, 
therefore the outgoing radiation quantity 
of light decreases considerably compared 
with the luminescence energy in the 
electroluminescence layer 4 since a part 
of the light carries out outgoing radiation 
from the end face of said outgoing 
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radiation lateral electrode 2, and the 
electroluminescence layer 4 and the 
transparence substrate 1 and turns into 
leakage light According to the 
above-mentioned field emitter, there are 
also few losses of the light in a process 
until it carries out outgoing radiation of 
EL element 10. 

[0074] Namely, although a part of the 
light carries out outgoing radiation from 
the end face of said outgoing radiation 
lateral electrode 2, and the 
electroluminescence layer 4 and the 
transparence substrate 1 and turns into 
leakage light also in the above-mentioned 
field emitter in the process which 
progresses while the light which carried 
out total reflection by interface A 1 and B' 
is refracted in the electroluminescence 
layer 14 and the outgoing radiation 
lateral electrode 12 as shown in drawing 
I As mentioned above, no matter the 
incident angle over interface C of the 
transparence substrate 11 and the 
luminance distribution control film 20 
may be what include angle, the light 
which carried out incidence to the 
transparence substrate 11 In order to 
penetrate said interface C 1 and to carry 
out incidence to the area pellucida 21 of 
the luminance distribution control film 
20, without the most carrying out total 
reflection, the leakage light from the end 
face of a transparence substrate like the 
conventional EL element is hardly 
produced. 



[0075] Therefore, according to the 
above-mentioned field light emitting 
device, the quantity of light which carries 
out outgoing radiation of EL element 10, 
and penetrates and carries out outgoing 
radiation of the brightness distribution 
control film 20 further can be made 
[ many ] by leaps and bounds compared 
with the outgoing radiation quantity of 
light of the conventional EL element 
(more than twice [ at least ]), and the 
outgoing radiation light of high 
brightness can be obtained. 
[0076] Drawing 3 is drawing showing the 
luminance distribution of the outgoing 
radiation light of the above-mentioned 
field emitter in the luminance 
distribution of the conventional EL 
element, and the outgoing radiation side 
of the EL element as compared with 
luminance distribution when the 
diffusion plate has been arranged, and 
the continuous line shows luminance 
distribution when the luminance 
distribution of the field emitter of the 
above-mentioned example, the luminance 
distribution of the EL element of the 
former [ broken line ], and an alternate 
long and short dash line have arranged 
the diffusion plate to the outgoing 
radiation side of the conventional EL 
element. 

[0077] In addition, the luminance 
distribution of the above-mentioned field 
emitter shown in drawing 3 It is 
perpendicular to the outgoing radiation 
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side (front face of the luminance 
distribution control film 20) of a field 
emitter, and are the luminance 
distribution on the field which met in the 
direction which intersects 

perpendicularly to the area pellucida 21 
of the luminance distribution control film 
20, and the die-length direction of the 
scatter reflection film 22, and it sets to 
drawing. + The outgoing radiation angle 
of the light which carries out outgoing 
radiation of theta in one direction to a 
direction (the direction of theta= 0 degree 
of outgoing radiation angles) 
perpendicular to an outgoing radiation 
side, and theta are the outgoing 
radiation angles of the light which carries 
out outgoing radiation to an opposite 
direction to said perpendicular direction. 
[0078] Like this drawing 3 , although the 
brightness of the fight which carries out 
outgoing radiation of the luminance 
distribution of the conventional EL 
element in the direction of a transverse 
plane (direction perpendicular to an 
outgoing radiation side) is high, the 
outgoing radiation angle range to which 
that brightness falls rapidly in connection 
with an outgoing radiation angle 
becoming large and where it is strong 
directive distribution, therefore the 
outgoing radiation fight of high 
brightness is obtained is narrow. 
[0079] Moreover, although it is almost 
uniform distribution, since luminance 
distribution when the diffusion plate has 



been arranged to the outgoing radiation 
side of the conventional EL element also 
diffuses the outgoing radiation light of 
the outgoing radiation angle range of 
high brightness of an EL element, the 
brightness of the light which carries out 
outgoing radiation in the direction of a 
transverse plane is quite low [ luminance 
distribution ] compared with the 
conventional EL element. 
[0080] It compares with these. The 
luminance distribution of the field 
emitter of the above-mentioned example 
The brightness of the outgoing radiation 
light to the direction of a transverse 
plane is distribution with the wide 
outgoing radiation angle range where the 
outgoing radiation light of sufficient 
brightness is obtained high moreover. 
And in order to carry out outgoing 
radiation also of the light which carried 
out incidence at right angles to interface 
D' with the open air of the light scattered 
about in said luminance distribution 
control film 20 perpendicularly besides 
the rectilinear-propagation light which 
penetrates the luminance distribution 
control film 20 perpendicularly, and 
carries out outgoing radiation to a front 
face, The brightness of the light which 
carries out outgoing radiation in the 
direction of a transverse plane is still 
higher than the conventional EL element. 
[0081] Moreover, the organic EL device 
equipped with the electroluminescence 
layer 14 which consists of a conductive 
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polymer as the EL element 10 is used for 
the field emitter of the above-mentioned 
example, and since the permeability of an 
organic EL device of the light of the 
electroluminescence layer 14 is high, it 
can carry out outgoing radiation of the 
light which emitted light efficiently. 
[0082] Moreover, since, as for said organic 
EL device, the electroluminescence layer 
14 consists of an organic material, If the 
poor luminescence part called a dark spot 
to an interface with the outgoing 
radiation lateral electrode 12 which 
consists of this electroluminescence layer 
14 and metallic material may occur and 
this dark spot occurs Although 
depression of partial brightness arises in 
the luminance distribution of the 
outgoing radiation light from EL element 
10 corresponding to the generating part 
of said dark spot The light which carries 
out outgoing radiation to the front face of 
said luminance distribution control film 
20 Since it is the light of luminance 
distribution which had depression of said 
brightness canceled by dispersion, 
According to the above-mentioned field 
emitter, even if a dark spot peculiar to an 
organic EL device occurs in EL element 
10 Since it becomes the light of 
luminance distribution which had 
depression of brightness canceled, even if 
a dark spot occurs in EL element 10, 
outgoing radiation of the light of good 
luminance distribution without 
depression of partial brightness can be 



carried out. 

[0083] Drawing 4 is the sectional view 
which omitted hatching of the field 
illuminant by the 2nd example of this 
invention. The field emitter of this 
example makes the transparence 
substrate of EL element 10 serve a double 
purpose with the luminance distribution 
control film 20, and the fundamental 
structure of EL element 10 and the 
structure of the luminance distribution 
control film 20 are the same as the 1st 
example of the above. 

[0084] However, in this example, a 
refractive index is almost the same as the 
refractive index by the side of the 
outgoing radiation of EL element 10 
(refractive index of the electron hole 
transportation layer which is a layer by 
the side of that outgoing radiation when 
making the electroluminescence layer 14 
into 3 layer structures), or forms the area 
pellucida 21 of said luminance 
distribution control film 20 by the 
transparence resin which is a value near 
it. 

[0085] According to the field emitter of 
this example, no matter that incident 
angle may be what include angle, the 
light which carries out outgoing radiation 
of EL element 10, i.e., the light which 
carried out incidence to the interface of 
EL element 10 and the luminance 
distribution control film 20 In order to 
penetrate said interface and to carry out 
incidence to the area pellucida 21 of the 
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luminance distribution control film 20, 
without carrying out total reflection, The 
total reflection in the process in which 
the light which emitted light in the 
electroluminescence layer 14 of EL 
element 10 carries out outgoing radiation 
of EL element 10 The leakage of the light 
which only occurs in drawing 4 in the 
interface of the electroluminescence layer 
14 and the outgoing radiation lateral 
electrode 12, therefore carried out total 
reflection of the outgoing radiation path 
to it as the arrow showed Since it 
becomes only leakage from the end face of 
the electroluminescence layer 14 mostly, 
the outgoing radiation quantity of light 
can be further made [ many ] rather than 
the 1st example of the above. 
[0086] In addition, although the thing on 
the field where the scatter reflection film 
22 met in the direction perpendicular to a 
film plane as a luminance distribution 
control film 20 was used in the 1st and 
2nd examples of the above, the dispersion 
reflector of said scatter reflection film 22 
may be an inclined plane. 
[0087] The inside of the light which 
carried out outgoing radiation of the EL 
element, and carried out incidence to the 
luminance distribution control film from 
the rear face when using such a 
luminance distribution control film, In 
order to scatter about the light which the 
light which carried out incidence toward 
the direction which met the scatter 
reflection film 22 went straight on, and 



carried out outgoing radiation to the front 
face and which carried out incidence 
toward other directions and to carry out 
outgoing radiation to said front face, The 
brightness of the outgoing radiation light 
to the direction of slant can be made high, 
the outgoing radiation angle range where 
the outgoing radiation light of sufficient 
brightness is moreover obtained can be 
made large, and the luminance 
distribution of outgoing radiation light 
can be improved. 

[0088] Moreover, although the thing 
which made the distributed condition 
contain the fluorescent material which 
emits red fluorescence to the luminous 
layer which emits a blue light as an 
electroluminescence layer 14, and the 
fluorescent material which emits green 
fluorescence was used in the 
above-mentioned example The luminous 
layer of the shape of a dot which emits 
the light of not only this but red, the 
luminous layer of the shape of a dot 
which emits a green light, and the 
luminous layer of the shape of a dot 
which emits a blue light are arranged in 
by turns, are formed, and it may be made 
to make the color of the light which 
carries out outgoing radiation of EL 
element 10 into white. 
[0089] Furthermore, although the 
brightness distribution control film 20 of 
the shape of a louver mutually located in 
a line in parallel at spacing at which the 
straight-line -like scatter reflection film 
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22 is equivalent to the width of face of the 
area pellucida 21 as a brightness 
distribution control member prepared in 
the outgoing radiation side of EL element 
10 was used in the above-mentioned 
example That from which what prepared 
the scatter reflection film in the shape of 
a grid into the transparent film prepared 
the scatter reflection film with short die 
length in the suitable pitch for the dip 
direction and the direction of breadth into 
the bright film is sufficient as said 
luminance distribution control* section 
material. 

[0090] Drawing 5 is the perspective view 
showing the modification of a brightness 
distribution control member, and this 
brightness distribution control member 
makes the die-length direction of two 
sheets and each scatter reflection film 22 
intersect perpendicularly mutually, and 
piles up the louver-like brightness 
distribution control film 20 used in the 
above-mentioned example. 
[0091] If such a brightness distribution 
control member is used, since the scatter 
reflection film 22 is formed in the shape 
of a grid and incident light is scattered 
about in the two directions which 
intersect perpendicularly mutually, 
luminance distribution of the outgoing 
radiation light of said two directions can 
be made distribution respectively like 
drawing 3 . 

[0092] In addition, the above-mentioned 
luminance distribution control" section 



material should just have the property 
which the light which the fight which 
carried out incidence toward the 
predetermined direction not only among 
what prepared the scatter reflection film 
into the transparent film but among the 
incident fight from a rear face went 
straight on, carried out [ light ] outgoing 
radiation to the front face, and carried 
out incidence toward other directions is 
scattered about, and carries out outgoing 
radiation to said front face. 
[0093] Next, the liquid crystal display 
using the above-mentioned field emitter 
is explained. Drawing 6 is the side 
elevation showing one example of said 
liquid crystal display, and this liquid 
crystal display arranges the field emitter 
mentioned above as that back light 36 
behind the liquid crystal display 
component 30. 

[0094] The above-mentioned liquid 
crystal display component 30 is an ECB 
(birefringence effectiveness) mold liquid 
crystal display component of a simple 
matrix or an active -matrix method, and it 
arranges polarizing plates 34 and 35 on 
the external surface of said substrates 31 
and 32, respectively while it prepares the 
liquid crystal layer in which the liquid 
crystal molecule changed orientation into 
the predetermined orientation condition 
(for example, twist orientation condition) 
between the transparent electrode 
formation substrate 31 of a pair joined 
through the frame-like sealant 33, and 32. 
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[0095] This ECB mold liquid crystal 
display component 30 is what obtains 
coloring light using a birefringence 
operation of a liquid crystal layer and the 
polarization of polarizing plates 34 and 
35. Each wavelength light turns into light 
used as the elliptically polarized light 
from which a polarization condition 
differs, respectively according to a 
birefringence operation of liquid crystal 
in the process in which the linearly 
polarized light which penetrated and 
carried out incidence of one polarizing 
plate penetrates a liquid crystal layer, 
and the light carries out incidence to the 
polarizing plate of another side. The light 
which penetrated the polarizing plate of 
this another side turns into coloring light 
of a color according to the ratio of the 
optical reinforcement of each wavelength 
light which constitutes that light. 
[0096] That is, since this ECB mold liquid 
crystal display component 30 obtains 
coloring light, without using a color filter 
and does not have the absorption of light 
according [ therefore ] to a color filter, it 
can make the permeability of light high 
and can obtain bright color display. 
[0097] And the form birefringence of 
liquid crystal changes with the 
orientation conditions of the liquid 
crystal molecule according to the 
electrical potential difference on which 
the ECB mold liquid crystal display 
component 30 is impressed to 
inter-electrode [ of both the substrates 31 



and 32 ]. Since the polarization condition 
of each wavelength light which carries 
out incidence to the polarizing plate of 
another side according to it changes, by 
controlling applied voltage, the color of 
coloring light can be changed, two or 
more colors by the same pixel can be 
displayed, and multicolor color pictures, 
such as a full color image, can be 
displayed. 

[0098] Moreover, in this example, the 
field emitter of the 1st example shown in 
drawing 1 is used as said back light 36. 
Explanation of the configuration of this 
field emitter attaches and omits a same 
sign to drawing. 

[0099] Since the field emitter with the 
wide outgoing radiation angle range 
where the outgoing radiation light of 
brightness with the brightness of the 
outgoing radiation light to a 
predetermined direction which was 
mentioned above sufficient high 
moreover is obtained as a back light 36 of 
that liquid crystal display component 30 
is used for this liquid crystal display, it 
can lessen the fall of the brightness of the 
screen when observing that display from 
across, and can make large the 
include-angle range which can observe a 
display with sufficient brightness. 
[0100] And since the above-mentioned 
field emitter has much quantity of light 
which carries out outgoing radiation of 
EL element 10, and penetrates and 
carries out outgoing radiation of the 
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brightness distribution control film 20 
further by leaps and bounds compared 
with the outgoing radiation quantity of 
light of the conventional EL element, it 
can carry out incidence of the light of 
high brightness to the liquid crystal 
display component 30, and can display 
the image of high brightness. 
[0101] Moreover, since the 
above-mentioned liquid crystal display 
can use the above-mentioned field 
emitter for a back light 36 and can reflect 
light with the background electrode 13 of 
EL element 10 which is the source of 
luminescence of this field emitter, It is 
also possible to make it reflect in drawing 
6 with the background electrode 13 of 
said EL element 10, and to display on it 
the outdoor daylight (natural light or 
indoor illumination light) which carries 
out incidence from the outgoing radiation 
side side of the liquid crystal display 
component 30, without carrying out the 
luminescence drive of said EL element 10, 
as a broken line shows. Therefore, it can 
be used as the so-called 2-way display 
which can perform both the transparency 
mold display using the light from a back 
light 36, and the reflective mold display 
using outdoor daylight. 
[0102] In this case, since the field emitter 
of the above-mentioned example uses an 
organic EL device with the high 
permeability of the light of that 
electroluminescence layer 14 for EL 
element 10, when performing a reflective 



mold display, it reflects efficiently the 
outdoor daylight which carried out 
incidence with the background electrode 
13, and it not only can carry out outgoing 
radiation of the light which emitted light 
efficiently, but can obtain a bright display. 
[0103] Moreover, should make each of 
that scatter reflection film 22 correspond, 
respectively between the spacing of each 
pixel of the liquid crystal display 
component 30, and a train, and the 
luminance distribution control film 20 of 
said field emitter should be formed in the 
shape of a grid. If the black mask 
corresponding to the scatter reflection 
film 22 of the shape of said grid is 
prepared in said liquid crystal display 
component 30, while being able to 
prevent a flicker of the display by the 
light reflex of scatter reflection film 22 
the very thing, incidence of the outgoing 
radiation light from EL element 10 can be 
efficiently carried out to each pixel of the 
liquid crystal display component 30. 
[0104] In addition, although said EL 
element 10 may generate a dark spot 
peculiar to an organic EL device, even in 
such a case, the outgoing radiation light 
(light which carries out outgoing 
radiation to the front face of a brightness 
distribution control member) from a field 
emitter can carry out incidence of the 
light of the good luminance distribution 
which does not have depression of partial 
brightness since it becomes the light of 
luminance distribution which had 
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depression of said brightness canceled by 
dispersion to the liquid crystal display 
component 30, and it can display the 
image of high quality. 
[0105] And in this liquid crystal display, 
since the ECB mold liquid crystal display 
component which obtains coloring light 
as a liquid crystal display component 30, 
without using a color filter is used, a color 
picture bright enough can be displayed 
also in the reflective mold display using 
outdoor daylight. 

[0106] Moreover, since said ECB mold 
liquid crystal display component 30 is 
what obtains coloring light using a 
birefringence operation of a liquid crystal 
layer and the polarization of polarizing 
plates 34 and 35, For example, even if it 
is going to change the color of each pixel 
to red, green, and blue and is going to 
display a full color image If the 
fluorescent material which emits the 
fluorescence of the color corresponding to 
the color from which high color purity 
cannot obtain all foreground colors easily 
with the ECB mold liquid crystal display 
component 30 although not necessarily 
obtained by high color purity is added in 
the electroluminescence layer 14 of 
above-mentioned EL element 10, the good 
color picture of color balance can be 
displayed. 

[0107] In addition, although the liquid 
crystal display component 30 used for the 
liquid crystal display of the 
above-mentioned example is the thing of 



an ECB mold, as for the case of the 
display using the light from the field 
emitter which is a back light 36 only for 
transparency molds, said liquid crystal 
display component 30 may display a color 
picture using a color filter. 
[0108] 

[Effect of the Invention] The inside of the 
incident light from the rear face where 
the field emitter of this invention 
counters the outgoing radiation side of an 
EL element in that outgoing radiation 
side, Since luminance distribution 
control-section material with the 
property which the light which the light 
which carried out incidence toward the 
predetermined direction went straight on, 
carried out [ light ] outgoing radiation to 
the front face, and carried out incidence 
toward other directions is scattered about, 
and carries out outgoing radiation to said 
front face is prepared The brightness of 
the light which carries out outgoing 
radiation in the predetermined direction 
can be made high, the outgoing radiation 
angle range where the outgoing radiation 
light of sufficient brightness is moreover 
obtained can be made large, and the 
luminance distribution of outgoing 
radiation light can be improved. 
[0109] In the field emitter of this 
invention said luminance distribution 
control-section material It consists of 
scatter reflection film inserted between 
the side faces of two or more area 
pellucida located in a line along the 
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direction of a field, and these area 
pellucida. If the thing on the field where 
said scatter reflection film met in said 
predetermined direction is desirable and 
considers luminance distribution 
control-section material as such a 
configuration The light which carried out 
incidence to said area pellucida toward 
the predetermined direction among the 
light which carries out incidence from the 
rear face can be made to be able to go 
straight on, and the light which carried 
out incidence toward other directions can 
be scattered about with said scatter 
reflection film. 

[0110] Moreover, as for said luminance 
distribution control- section material, it is 
desirable to stick the rear face to the 
outgoing radiation side of an EL element, 
and to prepare it, the refractive index of 
said area pellucida is almost the same as 
the refractive index by the side of the 
outgoing radiation of said EL element, or 
it is still more desirable that it is a value 
near it. If it does in this way, since the 
light which carried out outgoing radiation 
will carry out incidence of the EL element 
to a brightness distribution control 
member efficiently, outgoing radiation of 
the light which emitted light in the EL 
element can be carried out at high 
effectiveness, and the outgoing radiation 
light of high brightness can be obtained. 
[01 11] Moreover, although an organic EL 
device is sufficient as said EL element, 
and depression of partial brightness 



arises in the luminance distribution of 
the outgoing radiation light from an EL 
element corresponding to the generating 
part of said dark spot when a dark spot 
peculiar to an organic EL device occurs in 
that case, the light which carries out 
outgoing radiation to the front face of 
said luminance distribution 

control" section material turns into light 
of luminance distribution which had 
depression of said brightness canceled by 
dispersion. 

[0112] The liquid crystal display of this 
invention arranges said field emitter as 
that back light behind a liquid crystal 
display component. Moreover, this field 
emitter Since the outgoing radiation 
angle range where the outgoing radiation 
light of brightness with the brightness of 
the outgoing radiation light to a 
predetermined direction sufficient high 
moreover is obtained is wide, According 
to this liquid crystal display, the fall of 
the brightness of the screen when 
observing that display from across can be 
lessened, and the include-angle range 
which can observe a display with 
sufficient brightness can be made large. 
DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l] The sectional view which 
omitted hatching of the field illuminant 
by the 1st example of this invention. 
[Drawing 2] The perspective view of the 
luminance distribution control- section 
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material used for said field emitter. 
[Drawing 31 Drawing showing the 
luminance distribution of the outgoing 
radiation light of said field emitter in the 
luminance distribution of the 
conventional EL element, and the 
outgoing radiation side of the EL element 
as compared with luminance distribution 
when the diffusion plate has been 
arranged. 

[Drawing 4] The sectional view which 
omitted hatching of the field illuminant 
by the 2nd example of this invention. 
[Drawing 5] The perspective view 
showing the modification of luminance 
distribution control- section material. 
[Drawing 61 The side elevation showing 
one example of the liquid crystal display 
of this invention. 

[Drawing 71 The sectional view which 
omitted hatching of the conventional EL 
element. 

[Description of Notations] 

10 - EL element 

11 Transparence substrate 

12 - Outgoing radiation lateral electrode 

13 ■■ Background electrode 

14 - Electroluminescence layer 

20 " Luminance distribution 
control- section material 

21 -- Area pellucida 

22 - Scatter reflection film 

30 - Liquid crystal display component 
36 " Back light (field emitter) 
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SJBfcJB 14^6 ttiS^d'ime 1 2 CC Aftf 0,26 K: 29! 

[0044] ft**. mi&UM&fM 14^, ±12 D P V 
B i £BCz VB i frP>tj:Z9ti!£M£* .a-NPD*6 
ttSjE7Llfi3IJB<b. A 1 q 3*>fcfcS^lsfcailf £3:11 

[004 5] *ct\ ccDHifeCTrti, Huiem^^c/i 

1 4 0^iB4fcttW»llfJ©jE?LI»aS»*«:, jScoa* 

aatcia-waj: secure*. 
[0 04 6] wc, ±is»a»-W»J®SB*t2 otco^r 
KM"*-*. Bl 2 ^»a«K»WWlBiBB«2 o ©«s@r 



C 5) -HHT1 0- 1 88 23 7 

oraiKftjn/c, piffi* s ^"S'n«>-c*sKa5St«2 2 

<b 6 & £ 7 a )l> A * 6 «C o "C fe 0 , liu f EffcSLKI^JS 2 

[0047] &*>\ tratstsiJSMBU 2 & -bra. r * 

BMtffilS* WHtTJlr $ A. Mflr?£'*t/9A90& 

[0 048] C ©»SWMlJ*Jffll:7 y Jl/ A 2 0 (J. HtfiEffc 
£LS*ffli2 2i)K 7 a JbAffiKSStt^CCy&o/eMi 

M2 2#fflE3WI3i2 l(D»I«:ffl^f SlfflPBrSl^^P 

[0 049] CCD^-^-iKCOM^^MWy a 

;bA2 0«, fl|*.tf. BWaa?8fiB2 KDttCCfHST^ff 

20 ^ai^p^ zzmzxft (mmxfa) cess* 
[ooso] * fc. frsaaff^ffiWKS^ ^^2003 

98852 ltt, ffl^r^JbfaELfR^l 0©ttiftM!!l<DffiJ»r 
[0 0 5 1 ] fcte, E L^T 1 0 (DffiWfflflOfflJr*, ^> 

1. 8or#>£#, -eni»KH03^a/cttific*ffl[©a 

30 »r***>oaq8««librtt, PET (^'J^U>f 
, PES <#';x-?-;Ut^7* » , 

pc (#y^7-#*— b) *3^*o. cneowjBojB 

*r*ttl- 4 0-1. 60-C&&. 

[ 0 0 5 2 ] * lt % m^m&^mmy ^^20 

tt. JbsBEL*T-l OOfflWffiW:, 7^Jl/Amffi^EL 
7^;bA20^, *<D2iaap2 1 <0®5r^<b E L*^ 1 

40 ^> h c *«w*oin*r*©iB©JB*f ** *> fcawaawj 

[0053] ±eB«e»uc. e l^^f i o <omnm% 
mi 4cc*j^r»eorEL3R*i ooaEtcaw-rs 
^^r, «rsa»K*ffi»Jffli7 ^ ;ua 2 o «r^ura«*r* 

[ 0 0 5 4 ] £T> E LJR-y- 1 0 <0ft»**B 1 4 6C*J 

1 4<D— j *>6<0*(COli'-C*5i. CO#> 
60*«H l icZM-Cnk? cfc ^CC^^7 ^ffijCClSj^oT 
50 MT^^, -^O^fe. E LS^f 1 0 cDtUHSecSKtt 



(6) 
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vmzmmnm 1 2tmsm&i 1 £<d^®b\£/s 

[0 0 5 5 ] $4^^iC^l^-5Sclf3fe«, miZ& 

Atmmmmm i 2 fccfco'ig^ss i i <Dm$Tmz±j& 

[0 05 6] f&:b*>, M&*folCfafr 5 £ 

rm^ytm i 4<tmmi^m i 2 <t<oi?® a' kasi 

^O/h^^AI^rAI^L/c^C^WffiA' r/Stfrb 

A^rASlL/cfttemiia^MA' tiSItti. 
[0 05 7] ttfc, fitjfaj^A' r^J^bfcft&S, M 
3r^$tX^<2:i^^fllfS^SA' 4o<££>'^ 
f^TfcJI 1 4 (DSMTSff 14*^:^^ 20 

mmnn £ o /M ^a^ -cam otcytti 'c <o^m a - 

l/T tWttfl«S 2 F*3 CC A#* IT £ o 
[0 0 5 8] ^/c, ffi^flij^l 2CCAMLfc*^, C 

# ^ttiMMns 1 2^mmLxmms^ 1 1 £<dj?® 

B' tcAWU tCDjbCD*)'*. fffB^SB' &C*fLT:£ 
SS^A ctO/h^ c » Alf A r AM b /c7fc# C Ol^oi 

b' -vmifrLxmmmui i^camu. ±JSMW^-n 

30 

[0 05 9] CWrffiB' X±KMijtc%<D^^<0— BE 
HJ^Tfril 4i(D^ffiA' ^<D£K*f<tfftI2 
J^®B' te<£t>mt»l@l 2 CDlt^^ffiffir ©Sit 

[0 0 6 0 ] £/c, fjifi^SB' r^JS^U/cffij<D7fe 
te, mriam^TfeJl 1 4i(D^MA' £2iEOTmi^. 
:>fcJI 1 4&C]p?£#. *(3W6«. ±I2WEA' ~C±JxM1U 40 
/c^:<b[5l«CC^^7tJil 4*£^*1f^t/g#TbriI 

^AMftrAl^u/c^ccD^MA' ^3§iiurai« 

H&2KA«U -^cD^^CDffiOT'J^I@2<l:^ciB / 
BIT A J: 0 ^ S l » Aftf A V AM b tcft& C <Dft 

[0061] -e-br. amfiwrns 1 2 1 1 

teffiftfU iieWfi^fflSli? * ;ua 2 0©»9I8B2 1 
tc-e<OHffi3&>%A*f-rs. 50 
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[0 06 2] c (Dm£ , cco*Wr», WSfflWBKMli 
•BP 7 -<Jl/A2 (X3W89JW2 l<OJB«f*«r, ELfTl 

^;l/A20^ ^(DigB^gP2 l^fflfrfiEL^l 0- 
0D29J2K1 1 <D/a#r^£>5^<D— #<t&3:ffl5]b£\ $> 
-5 1 > Plfr <2/g 9r&<DrH<DmVr * £ fc. o /cS ?S b tt t » S 
WS!«»JW:J:0 ELR^f-l 0*cS«on*afc«>. EL 
SR-f 1 0<D&m±n&ftf5®ffl7 ^ ;UA2 0 iO^M 

ccAitr^o 

[006 3 ] ^tc, B?faas^*»iai7 yju2oos 
h^sb 2 1 cc zomwfr hAM i> tcic<D i % : muxMm 

V 4 ;\sAM(<cm\Kte?ffat<cfafr^rAMl'tcyt ( E LSI 

[0064] —is, mummu2 1 ccflbo^rrmtcjsi* 

Cc2»br*OWJffi©»SLJS«H2 2«cAS*b, 
[0 06 5 ] tt*J, KrfBigBja52 1 ^%m^s^t 2>3t 

(Dtefrw*. mmsLssim2 2«cA«*rcc*©** 
^a52 icD^scc^-r^7t^*o, -eco^i, t^sL-r 

-5 C < KS^$fJfflI7 -f ;u A 2 0 CD^ffi^WW-r 

D' (cfcc^r, co^ffiD' tctt-rzASiftt* B»ridS 
K8B2 1 i<OJB*r*^«:je.GrSSfL, 

[0 06 6] tKBKSLJSWff 2 2 ■C«au/cj6«. 38 W 
BP2 1*^^/7 tzjjftfcfofr^xmfr* <:<D^^(Dmm 
SP2 lCDatiCC^^^, f)IS^i(D^®D' CCA 

[0 06 7 ] f6<0^filtci$j*»^*«. aS^fiafa 

«SLSWB2 2«cA*foma c ttao, zvmiftos 

[0 06 8 ] ^LT, frf238Hagg2 l^ili^i® 

d' *aiai/Tias*ffi*Jta7 ■< ^a 2 0 ©*Bcci±j*f 
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[0 0 6 9] $/c, mffSJ^ffiD' CC±SM5g^cfc0A 

ffi D ' 0 V a A 2 0 <DSISCC Jfj 

CO 07 0 ] C(DJ:^tC. ±8BffilBfc#K:<fc*i«. EL 
3R-T- 1 0 SrUHKf LtTfitK^WWffll^ ^^2 0 ^<OM 10 

C o o 7 l ] ttto. Ma#*flW»7 ^ 2 o «c*ji»r 

[0 07 2 ] U*t>, ±B2ffi**f*K«fcft«* E 

# i 1 0 StUjs* b-cn&ammy ^^20 ©saiaffl 2 

ftJ:0^*tiA»flrjtO3fe& s ffcaL"C*r^4:^^, * 
O^fjfS^ffiD' «c±SS*Blf ft J: ^Aliflt 
AWL/TCCD^MD' £38»LT!ti9tT£ft:tf>. ELS 30 
* 1 0 3^6»K»?SiWIB7 ^ 2 0 *CA*f bfcjfrDtH 

[0 0 7 3 ] 3 fifcfc<DE LS^tK, B7 ICt^U 

J14, tB*ffflm@2. fcJ:tf»W^l*JH*rO«rt*£ 

jfcJB 4 *J <fc tfiS9J»1R 1 ©«ffl*» 6 ffift b "CiSti* <!: ft 

s/ctf), e L^*ffiftT^^roiaisr©7fe<on^30 5 

<tn«. els^.i osrast-rsa-coagr^seon 
[0074] Tfc*>%, ±iaffljfe*»*c*jt»r fc. a i 

flWWBteJB 1 4 £tftfJ»ttJ*& 1 2 «B«rbtt#6i! 

14^ ^ awss i ©iSffi^ h amuxmnyt ttcz 

**, i89IS«l lCCAS^L/cTfe^, iifiOfcct^iC, 58 
9JS«1 1 £»K#WM8P7 y;ua2 0 tco^fflC cc 
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=row»7' ^^2o (Dmmuz i tcA*fr se* 

[00 7 5 ] L^ot, iiBffi^JKS^intf, E 

«£©ttt»3te*» * C 3. 
[007 6] S3 tt±Kffi«36ft©lHI*3lcOffK» : » 

E LaffOJWWWP. "-ja«ttl«fie*©E L 
[0 0 7 7] ftfc, S3 cc^i/^:±iaffi**(*o«K^ 

mm) tcms.-cfrr>M&&*ifflW7 ooagitf 

2 l*J:tff»J5aMI2 2<W63«rt«C»0'C«r* 

r ( + 0 ttHJWfficcsiit^^rrfii ( fflWft e = 0 " 

[0 0 7 8 ] CCOUSOcfc^OC, fi£*OEL*-T-<03WS 
[0 0 7 9 ] S£*6DE L*Wffl»ffi«:ltlHBt 

[0080] cnecciit^r, ±ganiaf««)ffi»*ft© 

D' CcSi£w:At*L^4>SiECCfflStTS/c^, 

[008 1 ] S/c, ±fSSIifiW<7)ffi«36(*«. -eoE L 
*«^fc»«EL*^*fflt J "C*50\ W«EL3R-f-W* 
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[0 08 2] ifc. «fE*»EL*m *<D«IW636 

±SBtH»36#CCJ:n«. E LST- 1 0&CW&E 

ii*^»?B3n/c«K^fliO*«:^S^6. ELJR+l 
0Ccy-**#* h^^orfc, BM^WftKK©** 

[0 0 8 3] H4WC©»?B<D»2(DiQftW(C±Sffi» 

on«6#B. s E L^Tl o ©aw»«*»ff^ffi»Jfs 

i o o 8 4 ] fc/cu ccommm-cte. imm&f&Bffl 

mm c fr-ztx tcac > fire * * awc^ffi o r i » 
[0 0 8 5 ] c©Hife^Joffi^*ft«:j:ntf, e l** 

1 0 4rffiftf*-*36. 9 E Lfi 1 1 0 iiWS^WaJ 
ZftMUXMRftftftWy 4 A 2 0 OWAU2 1 &cA 

§tr*/c#\ e lx* i o (Dnznmtm 1 4tai/c 

*fS58*H4CC$eHr^O/cJ: *> CC, SfMfe#Jl 1 4 <h. 

ffii4fflj«ffi i 2 ±(&iHres£T o , o/c# 
-Dr±s«o/c36©«n«. mzmstz&tm 1 4<djsm 
^ 6 oiin cc # £ tctb , _Lf am 1 <DHJ&#J o s 

[0 0 8 6] ±E3I 1 *5<fc^2<D^J£0flr«, 

WEJM&MIS? ^bA20 <t 0t\ »SLJSS*R2 2#? 

[0 0 8 7 ] COcfc 5&»K#WWai7 •< ^AfcJB^fi 

e Lm+zmmoxm&ftiumwy * juak*©« 

IfiKCffijjfc -9 TAM L /C7fct£ fSSL 0 r fy ESI® CCfflStt" 2> 
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[0 0 8 8 ]^/c, ±KSBfc«rtt«JHfc#Jl 14iL 

(cM^r^ffiur, el^i o€rffls*rs*oa*s 
[oo89] $ etc, iKsatw-ctt. e l^t- i o <d 

KMR2 2#2W!»2 1 (DtItctaS-rSfflIPBrSt*CCJP 
[0 09 0 1 ^5 «jBtj$»ffi»IfBBW*©gJK«l*^r» 

[0091] c<d£ 5 unsL^mmsm^m^ti^. 
mijmm2 2f)m+wc&vt±t\x^2>tc#>, xm^t 

K.?*>CtifiX*Z>. 

[0 0 9 2 ] &4b\ ±BBH*^&»0a!»»« ? SIBtt^ 
MbX ^ffiCC flfe(D^Ifi]CCffil^orAt*0/c^ 

[0 0 9 3 ] ^XCC, Jisaffi»*»€:fflt^cjKa*^* 
^SOCDW^C, ^^-T h 3 6 i L/t:, ±j£L 

40 [0094] ±ta?g H B B a^^ 3oit mn^hvv* 

mm) 31M*»iWPC*9, |M«S/->UW3 3*^L- 
r«^Ofc-*©»98 3 1 . 3 2f$(,C, 

WiiBiDiU/ciRfiJBSRWSiifcCC, frias«3 1 , 3 
2<D9\-WiC*rtl?tim3tU3 4. 3 5 ^riegO/c iOT 

[ 0 0 9 5 ] COE C BS«a*7n*-T-3 0 iSSii 
©«ffl»f ffl i 3 4,3 5 CDffi^ffffi i **M L 

50 tf6**S5fe©r*0, — ^"OfiTfeM^izlML/rA 
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[0 0 9 6 ] T&fr-fc; COE C BM^a^^3 0 

6, 36<D2S«¥*:iK< Ut, IB C 

[0 0 9 7 ] *Lt. ECBlfc a a g^3 0(t * 
OWWR3 1. 3 2 0flWIB«cB«in3*i*«E<cj£Cft: 

[0 09 8 ] ^/c. COUffitflrte, KHBH*£9-/h 

[0 0 9 9 ] ZOMEMTK&m*. «CDSKaa^*T-3 
0O^'^7>( h36iL-C. JiiEL/ccfc^S:, F?rS<E> 

[0100] JtiEffift#f*tt. E L^T- 10* 30 

6. 

[oioi]*/c, ±effi*s^BKS2. h 
o&xm-c&z el^io ommmm 1 3 r7££j£&f 

1"SCd:dsrtS/c^ fjiaEL^T-l 0£^fg$)t!: 
rcc, jKAXTftftf-3 0<3DtBWSffJJ^6AI*-r^^f3fe 40 
(S«S**fcttSrtJH9B*) *B6fcJ^rj}rr<fc5tt: 
WKELJRiPl OOSfflltt&l 3tfi»Sttt«SWS 
CiipJSfer^O, LfctfoT. H36*6 

[0102] CO*I^ ±E«tt«©ffl«**«« E L . 
3H 1 1 0 CC % f<D^^:1 1 4<D#<D2fl*0 1 W* 1 ?r 
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[0103] ^/c, mrisM^Tfe^^as^^Ja^ ^ 

A 2 0 £ , -e<£>&ffc5LSWM 2 2 SjRfiSi^*^ 3 0© 

RW/ci'CJDiU fFsaffifi^JR-T-S OCCHfllBttT-tSO 
tfcSL&^f M 2 2 ^C^tJCC Ltc^v v &-??>& : $:WMt\li£* 
KSLK*fB2 2 &*©*S«CCJ:S«7nO%6o**|» 
i^^ii^tc, ELJIHFl 0*8OU«*t«»S 
< WHkmrnm* 3 0 ©SiWROC AWT 4 C i *sr * * . 
[0104] tefc, MiBE LS^- 1 0 W«£E L^T- 

[0105] Lfrfc, co^^ira, SEfiaTn 

[0106] fafBE C BaSWlRaaR^ 3 0 tt, 

SESJlOfflB&rfMl <h ffl#« 3 4.3 5 Offl*ftffl <t * 

R6&t^ ECBSiB B B i^^3 0r(JS^MS 

taEL^T-i oom^^Jii 4*caaraLr*yw«, a 

[0107]^\ ±K30fc«©^a^BKffl^fc 
^ h 3 6 ■c*5ffi«*ft* i 6©36 J &«fflTSa!iaM#ffl 

©ai^a©**^* > nweififl*** 3 o 5 ^ - 7 
^^^^r^7-IM^f^4©-c^^tt<J: 

[0108] 

sec, ^offlstffiicsprrpi-r-saffi^^oAW^o^*. 

Wffio^cc[fii^oTAS40/c^iffiSLr*ffi^ffl»f 
U ffio^ifiiccf^^orAWOfcjfe^KSLLrBugeaH 

[0109] Z09£W<DW§t%:WtCto\,>X* mflB^S^ 
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fcffi±cc* stomas l < . n&ftft&fflSftt&co 
*e Lmi L <DmMffit<cmmz j &xm'f &<d&w.$. o< , 

[0111] £/c, B?f2EL^UW^EL^T-rJ: 

[o i i 2] c(o^m<om^m^m^ m^m 

imii 
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[an c ornxon i (ommm^cx zm%i%:&<D» v 
0. 

10 [04] C<D|%^(D^2CDiefeWCCcl:^®^*f*0^^ 
[05] i^S^SiJ^P«©^W^^TI4m0o 

[06] ccD^o^ B ^^ao~ms«^-rfflJM 

[07] e£5fe<DEL^<D^ > ^^S§ O/ct&fffi 
0* 
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